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This document both provides additional supporting methodological description and describes additional results that are provided in tabular format. 
1. Supplementary explanation – Dynamic interplay between principles
2. Supplementary quantitative methods
3. NDC analysis
4. Quantitative effort sharing results
5. Sensitivity of results to assumptions
Full references to the equity literature used in the quantitative analysis can also be found at the end of the document. 


1. Supplementary explanation – Dynamic interplay between principles
Sustainable development is inextricably linked with other principles relating, inter alia, to:  
· harm prevention, since sustainable development derives concrete content from norms of environmental protection (International Court of Justice, 1997, para. 140, 2010, pp. 75–77) ;  
· equity, since, by definition, sustainable development requires a balance between equity across and within generations;  
· common but differentiated responsibilities, as sustainable development captures a concern with equity within the same generation;   
· Special circumstance, as vulnerability intersects with economic disadvantage and reflects levels of social and economic development; and, 
· international cooperation, as sustainable development is best promoted in a supportive international economic system (United Nations, 1992, Principles 9 and 12; UNFCCC, 1998, Article 12).
The principle of special circumstances is closely linked to other principles, including: 
· sustainable development, as discussed above;  
· common but differentiated responsibilities, since it also provides criteria for differentiating between states; 
· equity, in so far as prioritizing the needs of least developed and vulnerable states enhances equity within and between generations; and, 
· international cooperation, as the loss and damage that accompanies vulnerability is a recognized subject of international cooperation (UNFCCC, 2015, Article 8) 
The principle of common but differentiated responsibilities is closely linked with other principles, including:  
· sustainable development, as indicated above; 
· special circumstances, as indicated above;  
· international cooperation, since the ‘common concern’ element of the common but differentiated responsibilities principle requires individual, cooperative, and collective efforts in service of the environmental goal; and, 
· equity, since the common but differentiated responsibilities principle addresses intra-generational equity. 
The principle of equity, given its open-ended nature, is closely linked with other principles, including: 
· Sustainable development, in its expression as ‘equitable access to sustainable development; 
· Common but differentiated responsibilities, since it overlaps with intra-generational equity;  
· Special circumstances, as indicated above; and, 
· International cooperation, as the provision of support, financial, technological and others to developing states, is an expression of equity.   


2. Supplementary quantitative methods
[bookmark: _Toc78881692]Literature data
The literature database for national emission levels  based on effort sharing builds off that developed by Höhne et al. (2014)  and used in the IPCC WGIII AR5 report (Clarke et al., 2014) and used in the Climate Action Tracker  (Ganti et al., in prep). 
The accompanying supplementary excel file (Equity_Literature_Overview – 31-3-2021.xlsx) provides an overview of the equity literature that was considered and used in this study. There we indicate which studies, or allocation regimes within a study, are included in the overall dataset with an explanation of why some studies were not included. 
All literature data is harmonised to up to date historic emissions data in the base year of the study on a country-by-country basis. 
Since the 2014 Höhne et al. publication, the database has been curated to:
· Add additional studies that have been published since the AR5 report.
· Remove some studies that have target pathways that are no longer consistent with the long-term temperature goal. 
· Replaced studies that have been updated with newer versions. 
· Removed studies that are based on energy CO2 only. 
· Remove some country specific datapoints from individual studies: 
· that include a large component (>20%) of LULUCF emissions in historic data
· where historic data in the study deviates substantially from up-to-date reference historical emissions 
These datapoints are removed because the harmonisation process cannot resolve the discrepancies between historic datasets which leads to results that are not consistent with the underlying equity principle, such as negative allocations that were positive in the original study. 
Full references to all studies considered can be found at the end of this document and links to the studies in the excel file. 

[bookmark: _Toc78881693]Supplementing data in categories with few datapoints
As with the previous version of the dataset, the allocation regimes from all studies are separated into categories according to the type of approach that is used. The categories are: Responsibility, Capability-Need, Equality, Responsibility-Capability-Need, Equal cumulative per capita emissions, Capability-Costs, and Staged.
The equity literature does not cover these categories evenly, particularly for smaller economies. For purposes of this analysis, the dataset is therefore supplemented with additional datapoints in those categories. A version of the supplementary dataset is currently used in the Climate Action Tracker and is described in (Rocha et al., 2017). An updated version, used here, is described in a forthcoming manuscript (Ganti et al., in prep). 


3. NDC analysis 
The accompanying .csv file (NDC_Database_IntEnvLawPrinciples_10-06-21.csv) contains the results of the NDC analysis. 


4. Quantitative effort-sharing results 
The accompanying .csv file (Intl_Env_Law_results_all_countries - 31-3-2021.csv) contains results for all states, in addition to those G20 states shown in the main manuscript. 
Emissions allocations in 2030 under different conditions are given as both absolute values (MtCO2e) and as a percentage of 2010 emissions. For each of the following conditions, explained in the main manuscript, a range is given. 
· Below 1.8°C (with 66% probability) 
· Below 1.5°C in 2100 and peak below 1.7°C
· International law fair-share 
· Full equity literature range 
Historic emissions in 2010 according to the PRIMAPhist dataset (Gütschow et al., 2016, 2019) are also provided for reference and were used for quantifying the percent reductions relative to 2010. 
From this dataset, one can see that the results for small countries can be quite extreme, which is a consequence of three components. First, that the low absolute emissions for these countries mean that a small absolute change can still translate into a large % change. Second, that there tend to be fewer data points for these countries meaning that the results are much more sensitive to outliers or spurious data points due to errors in historic emissions, for example. In addition, small countries usually have very special circumstances and can be very different to the average of all countries, which means that different approaches will lead to very different results. We recommend that the results are with caution for states with very low emissions (< 10 MtCO2e / year).  

5. Sensitivity of results to assumptions
1. The global emissions limit
In the main paper we present and justify results derived from global emissions levels associated with 1.8°C (>66% probability) and 1.5°C (>66% probability) in 2100. The same methodology can be used to derive consistent state emissions for other global emissions totals, which one may wish to do to understand the implications of different warming limits or to understand the impact of the assumptions regarding LULUCF and international aviation and shipping. 
Figure S1 (below) shows how a change in the 2030 global emissions limit would translate into the emissions allocated to each country. The % change in global emissions is shown for ‘World’ on the right-hand side and can be used to identify the corresponding changes for individual countries. Absolute global emissions (excluding LULUCF and bunkers) corresponding to each level in the range are listed in Table 1. 
	% from bottom of range
	Global Emissions (excl. LULUCF and bunkers)
 [Gt CO2e]

	100
	63.6

	90
	57.9

	80
	52.2

	70
	46.5

	60
	40.8

	50
	35.2

	40
	29.5

	30
	23.8

	20
	18.1

	10
	12.5

	0
	6.8



Table S1 Global emissions corresponding to % through equity ranges.
The consequences for different countries primarily depend on the size of the range for each country – a larger total range translates into a larger change in national emissions for the same change in total emissions. Of the G20 countries, the largest differences are found for India, Indonesia, and the EU members. Smaller changes are found for Canada, Australia, and Russia. 
[image: ]
Figure S1 Relationship between national results and the targeted global emissions levels in 2030 with respect to the fair share range compatible with principles of international environmental law. Values here are expressed in % of 2010 emissions. See Table S1 for the corresponding global emissions in absolute terms. As an example, reducing global emissions (excl. LULUCF and bunkers) by 2030 to 50% of 2010 emissions would put ‘World’ emissions in the green band. Corresponding equal levels through the range for each country implies also reaching the same green band.  
2. Sensitivity to equality studies
Of the various principles and indicators considered, we found that equality, particularly when expressed as equal per capita emissions, is less well founded in principled of international environmental law than some of the other approaches. A sensitivity test was therefore performed to check the impact of the literature data on equality approaches on the results. For that test all studies or data points that relied on a form of equal per capita emissions (e.g. contraction and convergence, common but differentiated convergence) were removed. 
The results for individual G20 countries consistent with the 1.5C or well below 2C level are largely unaffected by the removal of these studies. Differences are mostly 1-2% of 2010 emissions levels, with the largest difference being 6% upwards (India). 
The differences are, in most cases, minimal because the equal per capita results tend to (1) lie in the middle of the distribution and (2) are moderately spread out. They therefore do not affect the ends of the ranges or the shares between countries as much as some other analyses (such as cost-optimisation). As for all sensitivity tests, the countries that are far from the average are most affected, in this case India, with the lowest per capita emission of the G20 countries.  
For more discussion on how data selection and availability impact the results of the methods, please see Ganti et al., (in prep).
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